Introduction: Bouveret syndrome is a rare presentation of gallstone ileus characterized by passage of a gallstone through a cholecystoenteric fistula and impaction of the gallstone within the duodenum, causing proximal small bowel obstruction. Most patients require surgery with duodenotomy and stone extraction. Unfortunately, duodenal surgery has a high risk for surgical complications, including suture-line leaks and fistula formation. Fistulas that fail to close with conservative management, and those complicated by electrolyte and fluid disturbances, require surgical correction. Recently, overthe-scope clip devices have been used successfully for enteric fistula closure.
INTRODUCTION
Patients undergoing duodenal surgery are unfortunately at high risk for enteric leakage because of the constant exposure of a suture repair to intraluminal digestive enzymes. Adequate closed-suction drainage of the periduodenal area placed at the time of surgery can convert an abdominal catastrophe and sepsis into a controlled duodenal fistula. The likelihood of spontaneous duodenal fistula closure with aggressive sepsis control and total parenteral nutrition (TPN) varies widely in the literature, from 28% to 92%. [1] [2] [3] [4] Even in the setting of spontaneous closure, conservative management can require months of TPN, which carries the associated risks of parenteral nutrition and an indwelling central line, in addition to the significant electrolyte disturbances with high-output fistulas. Furthermore, persistent duodenal fistulas require reexploration for definitive management, frequently using a defunctionalized Roux-en-Y duodenojejunostomy. 5 There are reports of endoscopic management of postsurgical duodenal fistulas, including stenting, chemical injection, and clip closure. 6 -9 We report here the use of an overthe-scope clip (OTSC) for closure of a high-output duodenal fistula in a patient who had undergone duodenorrhaphy as surgical treatment for Bouveret syndrome.
CASE DESCRIPTION
A 33-year-old, morbidly obese man, with a medical and surgical history of biliary colic, gastroesophageal reflux disease, and an appendectomy, presented to an outside hospital with symptoms of bilious emesis and postprandial epigastric pain for the past 6 days. He had no other associated symptoms, with normal vital signs and benign results on abdominal examination. Laboratory values were within normal limits except for slightly elevated alkaline phosphatase (106 U/L). Radiographic imaging in the emergency department included contrast-enhanced computed tomography of the abdomen and pelvis, which revealed air in the biliary tree and a proximal small bowel obstruction with a transition point at the third portion of the duodenum due to a 4.8-cm intraluminal gallstone consistent with Bouveret syndrome (Figure 1) .
After hospital admission and nasogastric decompression, the decision was made to take the patient to the operating room the following day for open abdominal exploration and gallstone removal. At the time of exploration, the gallstone was confirmed to be within the second portion of the duodenum. A 3-cm longitudinal duodenotomy was performed. The stone was fractured with forceps and fully removed. The duodenotomy was closed longitudinally in 1 layer and covered with omentum and fibrin glue. One Jackson-Pratt (JP) drain was placed for closed-suction drainage in the event of staple-line dehiscence, and the nasogastric tube was left in place for antegrade drainage. The patient was initiated on TPN on postoperative day (POD) 1. Unfortunately, on POD 5, bilious JP drain output was noted. The patient developed leukocytosis to 20,500/L with mild abdominal pain over the next 48 hours. The patient was started on piperacillin/tazobactam empirically, and computed tomography was performed, showing drainage of contrast into the JP drain with no passage of contrast past the duodenorrhaphy. There were a few scattered nonenhancing fluid collections but no free extravasation of contrast. The patient was then transferred on POD 7 to our tertiary care center for further management of his duodenal leak.
On transfer, the patient was hemodynamically stable, without peritoneal signs. His white blood cell count normalized over 3 days on antibiotic therapy. His JP drain output was consistent with a controlled duodenal leak, with output of approximately 1,500 cm 3 /day. After consultation with our interventional gastroenterology service, the patient was taken to the endoscopy suite on POD 15 for evaluation of the suture line to rule out a severe or complete duodenal obstruction as the cause of the duodenal fistula. Furthermore, if the distal duodenal lumen was patent, attempts would be made during OTSC placement to close this high-output fistula. Endoscopy was performed with carbon dioxide insufflation. A mediumsized cholecystoduodenal fistula was observed at the duodenal bulb. A large suture line dehiscence (20 and 5 mm) was found in the second portion of the duodenum, with a patent distal lumen (Figure 2) . The JP drain was visualized within the base of the suture line dehiscence and repositioned under direct endoscopic visualization. As shown in Figure 3 , an Ovesco (Los Gatos, CA) OTSC After OTSC placement, the patient was kept nil per os and on TPN while successful fistula closure was determined. The JP drain output decreased over the following week to 15 cm 3 /day at the time of hospital discharge on POD 23. One week later, the patient was seen in the clinic, with minimal drain output. An upper gastrointestinal series confirmed closure of the duodenal leak, with no extravasation of barium contrast. The patient was started on a liquid diet, which was advanced over the next week to a general diet, with no change in JP drain output, at which point the drain was removed uneventfully.
DISCUSSION
Bouveret syndrome presents as a gastric outlet obstruction due to impaction of a gallstone at the distal stomach or duodenum after the development of a cholecystoenteric fistula. This case involved an atypical patient for Bouveret syndrome, being both male and young. Bouveret syndrome is exceptionally rare, representing Ͻ10% of enteric gallstone obstructions, and generally occurs in elderly women. 10, 11 Similar to what we experienced in our patient, the obstructing gallstone in Bouveret syndrome is on average 4.6 cm, and patients commonly have histories of chronic cholecystitis. 12, 13 Surgical treatment is required for 91% of patients with Bouveret syndrome. 13 This can be done as a 1-stage repair with enterotomy, cholecystectomy, and cholecystoduodenal fistula repair. More commonly, enterotomy with stone extraction only is performed at the time of the initial surgery. Although the necessity has been debated in the literature, a second surgery for cholecystoduodenal fistula repair can be done electively if the patient is symptomatic, young, and/or of acceptable surgical risk. 13 Endoscopy as primary treatment is successful in only 9% to 18% of patients with minimal morbidity and mortality. 13, 14 However, unless a patient exhibits signs or symptoms mandating immediate surgical exploration, endoscopy should be attempted by a skilled endoscopist. When successful, endoscopic extraction affords the patient a significantly reduced complication profile compared with urgent or emergent surgical exploration. The surgical mortality rate for treatment of Bouveret syndrome varies from 5% to 24%, although higher mortality rates likely reflect the older age and multiple comorbidities within this patient population. 13, 14 Endoscopic attempts at removal include endoscopic extraction or mechanical lithotripsy, with awareness that stone fragments may progress further downstream, presenting as classic gallstone ileus. 15, 16 However, a jejunal or ileal enterolithotomy is more desirable than a duodenotomy and stone extraction.
Traditionally, surgery has been the only definitive option if a duodenal fistula fails to close spontaneously with conservative management. The OTSC is made of an elastic, shape-memory nitinol alloy, making this a highly attractive device for closure of fibrotic and chronically inflamed tissue, often encountered in enteric fistulas. 17 An OTSC, compared with a conventional endoscopic clip, allows the closure of larger defects because of its larger jaw size. There are multiple reports of the use of OTSC devices for gastrointestinal bleeding, enteric fistulas, and gastrointestinal perforations. 8,18 -20 However, specific application for duodenal fistulas is limited in the literature. Bini et al 9 described the successful closure of a highoutput postsurgical duodenal fistula in a 78-year-old patient who had undergone emergent gastric resection for bleeding peptic ulcer disease. Manta et al 8 described a series of 12 patients undergoing OTSC placement for a variety of reasons, 3 of whom had duodenal fistulas. Two fistulas were at a duodenojejunal anastomosis, and the third was a suture line leak after attempted surgical repair of an endoscopic perforation. One of the 3 patients failed OTSC fistula closure and required subsequent endoluminal stent placement.
This report describes additional experience with the successful use of an OTSC for closure of a postsurgical duodenal fistula. Although still a new and emerging technol- ogy, OTSCs appear promising for successful closure of duodenal fistulas that persist despite conservative management and optimized nutritional status. Further investigation of this device should include analysis of patients who are good candidates for OTSC management, which may be based on fistula size, duration, etiology, and anatomic location.
